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Proceedings of Learned Societies. 89 

weighed at the end of a certain time. Each vessel was found 
to contain as nearly as possible the same measure of hydro- 
gen ; and a like equality of action upon the zinc had taken 
place throughout the series. 

Tile total quantity of hydrogen was 60"6 cubic inches; the 
total quantity of zinc expended was 74"0 grains. 

Now, I had previously determined that 8¢'5 grains of the 
zinc I employed were needed to produce an equivalent of hydro- 
gen ; and taking the weight of 100 cubic inches to be 2"1318 
grains, we have the measure of an equivalent of hydrogen 
equal to 46~9 cubic inches. Therefore, the 7¢'0 grains of 
zinc here consumed should have yielded 100"5 cubic inches of 
the gas, but they actually yielded" only 60'6 cubic inches. 

Whe the r  or not a vohameter were interposed the results 
were similar : invariably the same want of correspondence ap- 
peared between the loss of  the zinc and the volume of evolved 
gas and their relative quantities as fi)und by theory ; and the 
amount of this difference was always some'what simi]ar to that 
exhibited in the above experiment~ 

The  operations within the cells of tile battery admit of easy 
analysis, and this phzenomenon also admits perhaps of an easy 
explanation ; but the fact it seems to indicate, viz. that a certain 
portion (and that about one third of the whole) of the hydro- 
gen subserves some purpose closely connected with the power 
of the battery to decompose water, appears to be of so much 
importance as to make it deserving of a more careful exami- 
nation. I remain, dear Sir, 

Your obliged friend and pupil, 
Newington, Edinburgh, March o8, 1837. C. BINKS. 

XV. Proceedings of Learned Societies. 
ROYAl. SOCIE'rY. 

[Continued fl'om vol. x. p. 38~.] 
6. A paper was in part read, entitled, " Further Obser- April Z3k rations on Vohaie Combinations; in a letter ad- 

dressed to Michael Faraday, Esq., D.C.L.F.R.S. ,  Fullerian Pro- 
fessor of Chemistry in the Royal Institution, &e. &e." By John 
Frederick Daniell, Esq., F.R.S., Professor of Chemistrv in King's 
College, London.* 

April 13.--The reading of Professor DanielI's paper was resumed 
and concluded. 

In the course of an inquiry into the effects of changes of tempe- 
rature upon vohaie action, the author was led to observe some curious 

* Abstracts of Prof. Daniell's former papers have been given in Load. 
and Edinb. Phil. Mag., vol. viii. p. 4~°1 ; vol. ix. p. 376. 

Third Series. Vol. 11. No. 65, Supplement, July 1837. N 
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90 Royal Society. 

disturbances and divisions of the electric current produced by the 
battery, arising From secondary combinations ~ the results of which 
observations form the subject of the present paper. He found that 
the resistance to tlle passage of tile current was diminished by dis- 
solving the sulphate of copper which was in contact with tlle copper 
in the standard sulphuric acid, instead of water. The increased 
effect of the current, as measured by the volt',uneter, was fi~rther 
augmented by the heat evolved during tlle mixture ; and wishing 
to study tile influe.ce of temperature in modifying these eflbcts, 
the author placed the cells of tile battery in a tub, filled with hot 
water. On charging the cells with a solution of muriate of am- 
mania in the interior, and aqueous solution of sulphate of copper in 
the exterior compartment, he observed that a portion of the current 
is discharged t;y tlle water in which the apparatus is immersed; 
its passage being indicated by the disengagement of gas betwixt 
tile adjacent cells ; in which case, one of the zinc rods is thrown 
out of action, and the copper of that cell acts merely as an electrode 
to the antecedent zinc. A saturated solution of common salt was 
next placed in contact with the zinc, while the exterior compart- 
ments of tile cells were filled with a saturated aqueous solution of 
sulphat~ of copper ~ but tlle effects were much diminished. It thus 
appeared that the substitution of solutions of the muriates for dilute 
sulphuric acid was in every way disadvantageous ; and it was more- 
over found that, when the circuit was broken, the copper became 
seriously injured by their action, and by the formation of a sub- 
muriate of that metal. 

Finding that the membranous tubes were unable to resist the 
action of the acid under the influence of high temperatures, the au- 
thor substituted for them tubes of porous earthenware, of the same 
texture as that of which wine-coolers are commonly made, closed 
at their lower ends, and of the same height as tile copper cells. 
The bottoms of the latter were fitted with sockets, for the reception 
of the tubes, and for confining them in their proper places; the 
perforated copper plates, or colanders, which held the solid 
sulpbate of copper, passing over their upper ends. The tubes can 
be easily removed, and instantly replaced; and the facility of 
emptying and refilling them renders tile addition of" siphon-tubes 
unnecessary, except in very particular circumstances. A cir- 
cular steam-vessel of tin plate was then provided, around which 
tlle cells could be placed upon blocks of wood, and closed in with 
a cover, containing a socket, which could, at pleasure, be connected 
with the steam pipe of a boiler. Two other sockets were also con- 
veniently placed, provided with cork stoppers, through which the 
electrodes of the battery could pas~, when the proper connexions 
were made. By using this apparatus the author determined that the 
increase of effect consequent on an augmentation of temperature is 
but i ,  a slight degree dependent on an increase of conducting power 
in the electrolyte, but ari.~es principally from its increased energy of 
affinity, produeiug a greater t, lectromotive force. 

l.q heating the battery by the steamer, it fr~:.qucntly happened that, 
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l~ojal Sociely. 91 

when the thermometer had nearly reached the boiling point, and 
the action of the battery was at its maximum, a sudden cessation of 
its aeti(,n would take place; and this suq)ension of" power would 
continue for hours, provided the high temperature were maintained. 
On turning off the steam, and quickly cooling the apparatus, the 
action would return as suddenly as it had ceased, though, generally, 
not to the full amount. On closely examining the voltameter, on 
these occasions, it was found that the current wasnot wholly stopped ; 
but that there existed a small residual current. This residual cur- 
rent was observed to be often directed in a course opposite to that 
which had before prevailed ; and it was, in that case, the excess of 
a counter current, arising from a force which was acting in the 
contrary direction. The author found that variable currents might 
be produced, under ordinary circumstances, from the separate single 
cells of the battery when the whole series is connected by short 
wires. He proved by a series of experiments that the deoxidation 
of the oxide of copper by the hydrogen is not the exciting cause of 
the secondary currents ~ but that when the course of the main cur- 
rent of the battery is obstructed by causing it to pass through the 
long wire of a galvanometer, or through the electrolyte of a voltameter, 
the course of the secondary current frmn each separate cell is always 
normal, or in the same direction: when, on the other hand, the 
battery-current is allowed to flow with the least possible resistance, 
as by completing the main circuit by a short wire, the secondary 
current of the separate cells is in the opposite direction. Hence 
the resistance may be so adjusted as that the secondary current shall 
altogether disappear, or alternate between the two directions. 

The remainder of the paper is occupied with the detail of ex- 
periments made with a view to ascertain the effects of different degrees 
of resistance to the voltaic currents under a great variety of cir- 
cumstances. 

April ~0. - -A paper was read in part, entitled, "Observations 
taken on the Western Coast of North America." By the late Mr. 
Douglas; with a report (m his paper; by Major Edward Sabine, 
R.A., F.R.S. Communicated by the l{ight tlonourable Lord Glenelg, 
one of Ilis Majesty's Principal Secretaries of State, F R,S., &e. 

April 27.- -The reading of Mr. Doaglas and Major Sabine's pa- 
per, was resumed and concluded. 

In the report prefixed to this paper, Major Sabine states, that 
Mr. Douglas was originallya gardener, and was, in the year 18:33, 
recommended by Sir William Jackson Hooker to the late Mr. Joseph 
Sabine, who wasthen Secretary to the Horticultural Society of Lon- 
don, as a fit person to be employed by the Society in selecting and 
bringi~:g to England a collection of plants from the United States 
of America. Having accomplished this mission to the complete 
satisfaction of his employers, he was next engaged on an expedition 
having similar objects with the former, but embracing a much larger 
field ; namely, the tract of country extending from California to 
the highest latitude he might find it practicable to attain on the 
western side of the Rocky Mountains. Anxious to render to geo- 

N 2  

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
4:

07
 2

9 
Ju

ne
 2

01
6 



9~ l~qya! Societj. 

graphical and physical science all the services in his power, and to 
avail himself fbr that purpose of every opportunity which his 
visiting these hitherto imperfectly explored regltn~s might at~brd 
him, he now cndeavoured by diligent application to supply the 
deficiencies of his previous education. During the three months 
which preceded his departure from England, he studied with un- 
remitting ardour and perseverance for no less than eighteen hours 
each day ; and, conquering every difficulty, acquired a competent 
knowledge of the principles of science, learned the uses of various 
instrmnents, and made himself thoroughly master of the methods of 
taking observations both at sea and on land. 

The narrative proceeds to notice the arrival of Mr. Douglas in 
America, the progress of his undertaking, the loss of his collections 
and most of his books and papers, by the upsetting anti dashing to 
pieces of the canoe in which he attempted to pass the rapids, anti, 
lastly, his death in 18:35, at Owhyhee, in ~he Sandwich Islands, 
whither he had proceeded on his return to Europe. 

The books which were preserved, and which have been received 
by Major Sabine, consist of several volumes of Lunar, Chrono- 
metrical, Magnetieal, Meteorological and Geographical observa- 
tions, together with a volume of field sketches. The geographical 
observations of latitude and longitude refer to two distinct tracts 
of country ; first, the Columbia river, and its tributaries ; and the 
district to the westward of them : and, secondly, California. Mr. 
Donglas very judiciously selected the junctions of rivers, and other 
well characterized natural ptfint% as stations for geographical de- 
termination. The papers cmmfining the details of his magnetical 
inquiries comprise records of observation of the dip, and of the in. 
tensity, at various stations both in North America and in the Sand- 
with Islands. 

Analysis of the Roots of Equatim,s. By the ]lev. R. Murphy, 
M.A. Communicated by John William Lubbock, Esq., F.R.S. 

The object of this memoir is to show how the constituent parts 
of the roots of algebraic equations may be determined by consi- 
dering the conditions under which they vanish; and, conversely, to 
,draw the signification of each such constituent part. 

The following are the propositions on which the author's investi- 
gations are founded. 

1. In equations of degrees higher than the second, the same con- 
stituent part of the root i:,. fmm~[ in several places, governed by the 
same radical sign, but aftbeted with the different corresponding 
rotors of" nnity as multilflicrs. 

2. The root of every equation, of which the eoeNeients are ra- 
tional, contains a rational part ; for the sum of the roots could not 
otherwise be rational. This rational part, as such, is insusceptible 
of change in the different roots of the same equation ; consequently 
its value is the coefficient of the second term, with a changed sign, 
divided by the number of roots, or index of the first term. 

3. The supposed evanescence of any of the other constituent 
parts, implies that a relation exists between the roots~ and if such 
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iloyal Socielq. 93 

a relation be expressed by equating a fnnctim~ of the roots to zero, 
tbat constituent part will be the product of all such functiuns, and 
a numerical thctor. 

4.. Tile joint evanescence of various constituent parts, implies the 
coexistence of various relations between the roots, and that an in- 
terpretatinn may be given to each of the constituent parts, riveting 
the expression of the root in the memory, and converting the solu- 
tion of a problem into a condensed enunciation of various theorems. 
The author exhibits the application of these principles to equations 
of various degrees, beginning with quadratic and cubic, and pro- 
ceeding to those involving higher powers. 

" O n  the first changes in the Ova of the Mammifera, in conse- 
quence of Impregnation ; and of tim mode of origin of the Chorion." 
By Thomas Wharton Jones, Esq. Communicated by Richard Owen, 
Esq., F.R.S. 

The author having, in a former paper ~, described the structure 
of the unimpregnated ovum of mammiferous animals, now proceeds 
to investigate the changes whichthe ovum undergoes in consequence 
of impregnation. In the rabbit, the first perceptible difference is the 
addition of a thick gelatinous matter surrounding the parts of which 
the ovum was composed in its original state, and apparently derived 
from the ovaries. In the progress of development the vitellary 
membrane gives way, as happens in the ova of the newt, and of  
many of the oviparous animals. The gelatinous envelope acquired 
in the ovary, and which is more especially circumscribed and defined 
aiicr impregnation, constitutes the only covering of the vascular 
blastoderma, after the giving way of the vite!lary membrane, and 
afterwards forms the chorion, which in rodent animals, at a further 
stage of development, presents itself under the form of a thin and 
transpare~;t membrane, very similar to the vitellary membrane of'a 
bird's egg, and situated immediately outside the non-vascular and 
reflected layer of the umbilical or erythroid vesicle. The author 
draws similar conclusions with regard to the development of the 
human ovum. 

The second part of the paper relates to the changes taking place 
in the vitellus, the inferences concerning which are deduced chiefly 
fi-om observations of' the development of tim ~va of  batrachian 
reptiles. The author concludes that the disappearance of the ger- 
minal vesicle is prior to impregnation. In the newt, tile vesicle, 
at first imbedded in the substance of the yelk, gradually approaches 
thesurf, tce, until its Situation is immediately underneath thevitellary 
membrane : its coat, having now become very soft, gives way, allowing 
the contained fluid to be effused on the surrounding surthee of the 
yolk; and the small depression in which the vesicle was lodged 
now tbrms the cicatricula. The effused fluid gives a degree of con- 
sistence to the matter composing the surface of the yelk, and thus 
promotes the tbrmation of tim blastoderma. In the frog, the sur- 
face af the yolk becomes every day nmre and more broken up, and 
the resulting crystalline forms described by Prevost and Dumas be. 

# See Loud. and Edinb. Phil. Mag., vol. vii. p. 209. 
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come smaller and smaller, until the surface of the b!ackblasto- 
derma appears nnder a magnii[ving glass like shagreen. The hla- 
stoderma, consisting of' an aggrt.gation of clear globules, diflbrent 
from th~se n!.'the rest of the velk, is now fully tbrmed, and has ex- 
tended itself so its to close in the white spot. The change which 
takes place in the yelk of the bird's egg appears to be limited to 
the neighbourhood of the cicatrieula. 

May 4 th . - -On the adaptation of different modes of illuminating 
Light-houses, as depending on their situations and the object con- 
templated in their erection. By William Henry Barlow, Esq., in 
a Letter addressed to Peter Barlow, Esq., F.R.S., and communi- 
cated by him, 

Tbe letter of Mr. W. H. Barlow, addressed to his thther, in whieh 
the paper is conlained, is dated Constantinople, March 14~th, 1837, 
and states that the experiments which he made with the Drummond 
light, and other means of illuminating Light-houses, and of which 
lie now communicates the resu]ts, were undertaken at the request 
of the Turkish Government, with the view of placing lights at the 
entrance of the l~osphorus fi'om tim Black Sea % The object of his 
inquiry is to investigate the principles on which the illuminating 
power, resulting from tim employment of reflectors, and of lenses, 
depeuds; and the most advantageous application of that power to 
tbe purposes of Light-houses. 

In discussing the relation which exists between the illuminating 
power and the intensity of an artificial light, lie observes that the 
tbrmer is proportional to the quantity of light projected on a given 
surfhce at a given distance; and that the latter is dependent on 
the quantity of light projected by a given area of the luminous 
body on a given surface at a given distance. Henee the intensity 
of a light multiplied into its surface is the measure of the illuminating 
power, whether the light proceed fi'om one or fi'mn several luminous 
bodies: and the illuminating power is equal to that of a sphere of 
light, whose intensity and apparent surface are equal to that of the 
light itself at any given mean distance. 

Within a certain limit of distance, the property of light which 
produces the strongest impression on the eye, is its intensity ~ but 
when the light is so remote that the angle subtended by it at the 
eye is very minute, as is generally the case in Liglat-houses, the 
intensity of the impression made on the retina is proportional 
only to the illuminating power. The mathematical investigations 
of the auzhor lead him to the conclusion that all reflectors and 
lenses of the same diameter have tim same illuminating power when 
illuminated by the same lamp; and that by diminishing the focal 
distance, and intercepting more rays, the illuminating power is not 
increased, but simply the divergence, and consequently the surface 
or space over which it acts. The author then proceeds to inquire 
into the comparative utility of lenses and reflectors, and arrives at 

• h I, ond. and Edinb. Phil. Mag., vol. viii. p. 238. will be found alettcr 
fr<)m Mr. W. H. Barlow, describing some of his preliminary trials at Con- 
~tantinople. 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
4:

07
 2

9 
Ju

ne
 2

01
6 



Ro~/al Socie(q. 95 

the inference that the advantage gained by the employment of tile 
fbrmer does not arise from their superior perfection as optical in- 
struments, but from their using the light more economically, in con- 
sequence of their producing less divergence of tile rays, both hori- 
zontally and vertically, and illuminating a much smaller space in 
the horizon. Rules are then deduced for the application of' lenses 
and reflectors in Light-houses, according to the particular situations 
in which they are placed, and the purposes they are intended to 
serve. With this view, the author divides Light-houses into three 
classes : the first comprising Beacon or Warning Lights, placed in 
order to prevent the approach of' vessels, and which consequently 
can never be nearer than three or four miles~ the second being 
Guiding or Leading Lights, placed to guide a vessel, and therefbrc 
admitting of a very near approach ; and the third including those 
which, according" to the respective directions in which they are seen, 
have both these duties to fulfil. In the first we require great il- 
luminating power, and a long duration of the brightest period, with 
a small angle of vertical divergence; in the second, less illumina- 
ting power, but a larger angle of vertical divergence are requisite, 
while the duration of the extreme brightness is of minor importance ; 
and in the third, all these properties, namely, great illuminating 
power, a long duration of the brightest period, and a large angle (,f 
vertical divergence, are necessary. 

May  11.--A paper was in part read, entitled, " O n  the connexion 
between the Ph~enomena of the absorption of Light and the Colours 
of thin Plates." By Sir David Brewster, K.H., F.R.S. 

The Society then adjourned over the Whitsun week, to meet again 
on the 25th instant. 

May 25.--Sir  David Brewster's paper was resumed and con- 
eluded. 

The ph~enomena of the absorption of light by coloured media have 
been regarded by modern philosophers as inexplicable on the theory 
of the eolours of thin plates, and therefore irreconeileable with the 
Newtonian hypothesis, that the colours of natural bodies are depend- 
ent on the same causes as the eolours of thin plates. The discovery 
bv Mr. Horner of a peculiar nacreous substance possessing rema,'k- 
able optical properties, of which the author has already given an ac- 
count*, fm'nished him with the means of instituting a more accurate 
comparison between these two classes of phmnomena. By a careful 
and minute analysis of the reflected tints of its three first orders of 
colours exhibited by a single film of the above mentioned substance, 
they were fbnnd to consist of that part of the spectrum which gives 
the predominating colour of the tint mixed with the rays on each 
side of it. In analysing the transmitted beam, bands of the colours 
complementary to the former are seen, with intervening dark bands ; 
and when the analysis is made with a high magnifying power, the 
spectrum is observed to be crossed throughout its whole extent with 
alternate dark and eoloured bands, increasing in numher and dimi- 
nishing in magnitude with the thickness of its plate. In the phreno- 

* See Lend. and Edinb. Phil. Mag,, vol. x. p. ~°01. 
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96 Royal Society. 
mena of periodical eolours there are three peculiarities demanding 
notice ; first, that tile dark lines change their places by varying the 
inclination of the plate ~ secondly, that two or more lines never co- 
alesce into one ~ and thirdly, that the colour of the luminous bands 
in the complementary spectrum are the same as those of ttle original 
spectrum when the thin plate is perfectly eolourless. The author in- 
stitutes a comparison of these ph~enomena with those of absorption 
as exhibited hy a solid, a fluid, and a gaseous body ; employing as art 
example of the first, smah blue glass ; of the second, the green sap 
of vegetables ; and of the third~ nitrous acid gas. No connecting 
link between these pha~nomena appeared to exist, excepting that 
both exhibited a divided or mutilated spectrum ~ but even this com- 
mon fact has not the same character in both. The nacreous substance 
described by Mr. Horner, however, in some cases, when the plates 
were small, was found to produce bands perfectly identical with those 
of thin plates ; while in other cases the bands were exactly similar to 
those of eoloured media. By employiag the iridescent films of de- 
composed glass, the author obtained combinations of films which gave, 
by transmitted light, the most rich and splendid colours, surpassing 
every tiring he had previously seen among the colours either of na- 
ture or of art. These facts have proved that the transmitted colours, 
though wholly unlike those of thin plates, are yet produced by the 
same causes, and are residuary, and generally complementary to the 
sum of the reflected tints. Thus the author has succeeded in com- 
pletely identifying in their primary features the two classes of facts ; 
the one resulting from absorption, the other from periodic action. 
~[he minor points of difference, namely, the uniformity of the bands 
and tints of absorbing media at all incidences, and the non-appear- 
ance of the reflected tints in such media, are endeavoured to be ex- 
plained by the introduction of several considerations, the complete 
discussion of which the author reserves for the subject of a future 
paper. From the ph~enomena of thin plates, of polarized tints, 
and of absorption, the existence of a new property of light is deduced, 
in virtue of which the reflecting force selects out of differently co- 
loured rays of the same refrangibility rays of a particular eolour, al- 
lowing the others to pass into the transmitted ray ; a principle not 
provided for in either of the theories of light to which the phoenomena 
of absorption are ultimately referable, and furnishing an explanation 
of certain remarkable pI~eenomena of dichroism in doubly refracting 
bodies, in which rays of the same refi'angibility, but of different co- 
lours, pass into the ordinary and extraordinary pencils. 

A paper was read " O n  the hereditary instinctive propensities of 
Animals." By Thomas Andrew Knight, Esq., F.R.S. 

The author adduces, in support of the principle he had advanced 
in his paper on the economy of bees ~, namely, that instinctive pro- 
pensities to the perfbrmance of certain actions are transmitted, inde- 
pendently of education, fi'om the parent to its offspring, several facts 
which have fallen under his observation in the course of various ex- 
periments commenced by him nearly sixty years ago and continued 

See Phil. M'ag. and Annals, vol. iv. pp. 59, 60. 
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to the present time. He relates that a young terrier, whose parents 
had been trained to destroy pole-cats, and a young springing spaniel, 
whose ancestors through many generations had been employed in 
finding woodcocks, were reared together as companions ; and that 
each of them, immediately on seeing, and for the first time in its life, 
the particular prey to which it was guided by hereditary instinct, pur- 
sued it with intense eagerness, while it did not appear to notice thai; 
which a~tracted its companion. In several instances he found that 
young springing spaniels, wholly inexperienced, were very nearly as 
expert in finding woodcocks as their well-trained parents. The habits 
of the woodcock have in the course of the last sixty years undergone 
considerable change, the fear of man having during that period become 
much stronger by transmission through many successive generations. 
The author believes that by con tinued education these hereditary pro- 
pensities might be suppressed and others substituted : thus the habits 
of the springing spaniel would never have been acquired, if shooting 
on the wing had not been practised by man. A young dog, of 
the variety usually called retrievers, on account of their being 
trained to find an~l recover wounded game, performed this office, 
although wholly untaught, quite as well as the best instructed dog. 
The male and the female parents appear to possess similar powers of 
transmitting to their offspring these hereditary feelings and propensi- 
t ies ;  excepting in the ease of hybrid progeny, in which the au- 
thor thinks he has witnessed a decided prevalence of the character 
of the male parent. With regard to dogs, the influence of one or 
other of the parents, and sometimes of both, may occasionally be 
traced, but without any constancy as to the particular predominance 
of either sex. 

A paper was read " On Meteorological deductions fi'om Observa- 
tions made at the Observatory at Port Louis in the Mauritius, duritlg 
the years 1833, 1834, and 1835." By John Augustus Lloyd, Esq., 
Surveyor-General of that Island, F.R.S. Communicated by Cnptain 
Beautbrt, R.N., Hydrographer to the Admiralty, F.R.S. 

The observations, from which the results recorded in the present 
paper were made, are nearly 50,000 in number, and were taken four 
times each day, at the hours of 8 A.~I. noon, 4 and 8 p.~I. The de- 
tails of the observations themselves are about to be forwarded to the 
Royal Society ; they relate to the states of the barometer, thermome- 
ter, hygrometer, rain guage, and the appea~'anee of the atmosphere 
with regard to clearness or cloudiness. 

June I . - - A  paper was read, entitled, " On the development and 
extinction of regular doubly refracting structures in the crystalline 
lenses of animals after deatli." By Sir David Brewster, K.H., L.L.D., 
F.R.S. 

Since the year 1816, when the author communicated to the Royal 
Society an account of the doubly refracting structures which exist in 
the crystalline lenses of fishes and other animals, he has examined a 
great variety of recent lenses with the view of ascertaining the origin 
of these structures, the order of their succession in different lenses~ 
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and the purpose which they answer in the animal economy. He had 
discovered in the lenses of many fishes the alternation of portions, 
exerting, the one a positive, and the oilier a negative refractive 
action ; bug in his subsequent investigations he met with the greatest 
discrepancy as to the regularity of their arrangement. He found 
that in quadrupeds the central structure is positive ; while in fishes, 
where there are three structures, it is always negative ; but their po- 
sitive structure in the tbrmer case sometimes exists alone, with faint 
traces of a negative structure, and sometimes it is fifilowed by 
another positive structure separated from the first by a black neutral 
circle, in which the double refraction disappears ~ at other times va- 
rious other combinations of these structures are presented. Occa- 
sionally, in the dark neutral line which separated two positive struc- 
tures, he perceived a trace of an intervening structure, which seemed 
to be either about to disappear or about to be developed. This con- 
jeeture was satisfactorily verified by a series of observations which he 
made on the lenses of the sheep, the ox, and the horse, at different 
ages, and also on the same lens, during the spontaneous changes 
it undergoes when kept in distilled water. The negative structure 
was in these experiments gradually developed at the space inter-  
vening between the portions of the lens which had possessed the 
positive structure ; and thus the same parts assumed in succession 
doubly ret?aetive actions of opposite kinds. The author intimates 
his intention of pointing out, in a separate paper, the conclusions 
deducible from these taets respecting the cause and cure of cataract. 

GEO I.OCI-I CA.L SOCIETY° 

January4 . - -A  paper entitled, "Some Observations on the Elevation 
of the Strata on the Coast of Chili," by Alexand.~r Caldcleugh, Esq., 
F.G.S., &c., was first read. 

The author commences by stating, that previously to his return to 
South America several circumstances induced him to suspend 
his opinion as to the correctness of the details which had been 
published of the effects of the earthquake of 1822. He thought that 
the wreck in the Bay of Valparaiso, which had become accessible after 
the earthquake, might have been thrown higher up by the heavy rollers, 
and that rocks covered with testacea, which after the event were laid 
dry, might likewise have been drifted. He also thought that the ac- 
curacy of the observations might be doubted, because certain genera 
of shells were stated to have been found adhering to the rocks in 
Valparaiso Bay, which it was well known did not exist there ; and 
because there was a vagueness ia some of the s t a t emen t s ,~as  the 
raising of the whole country fl'om the ibot of the Andes to far out at 
sea. Since his return to South America, however, especially since 
the earthquake of 1835, Mr. Caldeleugh has investigated the evi- 
dences of change of level on the Chilian coast, and he states, in this 
eommunleation, his full conviction, that there have been many distinct 
alterations in the relative level of land and sea. 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
C

al
if

or
ni

a,
 S

an
 D

ie
go

] 
at

 1
4:

07
 2

9 
Ju

ne
 2

01
6 


